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1?'»1 ()
S‘Is(CHg)mCHCORz
CH3(CHy), /CH—-X
c=C
7N\
H H

wherein mis 0, 1 or 2; pis 9, 10, 11, 12 or 13; Ry is
hydrogen, amino or

i
~NHCCH3;:

R i1s hydroxyl, amino, —-NHCH>CO>H,

~—NCH,CO;H, —NHCHCO,H, —NHCHCO,H

CHj; CHj3 CH(CH3);

or —NHCH>CONH>; and X is —CO>H, —CH»OH or

—CHCH>;0H

|
OH

~with the proviso that when m is 0, R is hydrogen, or a

pharmaceutically acceptable salt thereof have been
found to be leukotriene antagonists and useful in the
treatment of diseases in which leukotrienes are a factor,
such as asthma.

15 Claims, No Drawings
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1
LEUKOTRIENE ANTAGONISTS

BACKGROUND OF THE INVENTION

“Slow Reacting Substance of Anaphylaxis” (SRS-A)
has been shown to be a highly potent broncho-con-
stricting substance which is released primarily from
mast cells and basophils on antigenic challenge. SRS-A
has been proposed as a primary mediator in human
asthma. SRS-A, in addition to its pronounced effects on
lung tissue, also produces permeability changes in skin
and may be involved in acute cutaneous allergic reac-
tions. Further, SRS-A has been shown to effect depres-
sion of ventricular contraction and potentiation of car-
diovascular effects of histamine.

The discovery of the naturally occurring leukotrienes
and their relationship to SRS-A has reinforced interest

in SRS-A and other arachidonate metabolites. SRS-A

derived from mouse, rat, guinea pig and man have all
been characterized as mixtures of leukotriene-Cq
(LTCs), leukotriene-D4 (LTD4) and leukotriene-E4
(LTEy); the structural formulae of which are repre-
sented below.

COz2H

LTC4R" = Cys=—Gly
LTD4R' = Cys—Gly
LTE4R’ = Cys

By antagonizing the effects of LTC4, LTD4 and
LTE4 or other pharmacologically active mediators at
the end organ, airway smooth muscle, the compounds
and pharmaceutical compositions of the instant inven-
tion are valuable in the treatment of diseases in which
leukotrienes are a factor, such as asthma.

DETAILED DESCRIPTION OF THE
INVENTION

The compounds of this invention are represented by
the following general structural formula (I)

flil (I)
?(CHZ),HCHCORg
CH3(CH3) CH=—X
N/
C=C
/ N\
H H

wherein mis 0, 1 or 2; pis 9, 10, 11, 12 or 13; R; is
hydrogen, amino or |

]
-NHCCH3;

R; 1s hydroxyl, amino, -~-NHCH>CO»H,

—NCH;COzH, —=NHCHCO,H, —NHCHCO;H

CH3 CH3 CH(CH3);
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2 ,
or —NHCH;CONH3; and X is —CO>H, —CH->OH or

—CHCH;;0H

I
OH

with the proviso that when m is 0, R is hydrogen, or a
pharmaceutically acceptable salt thereof.

IHustrative of the compounds of formula (I) are those
compounds in which the alkyl group adjacent to the
double bond contains twelve carbon atoms (i.e. p is 11),
which are represented by the general strucutral formula

(1)
lll 1 (1I)
SI(CHg)mCHC_O R»
Ci2H35 CH—-X
C=
/ N
H H

wherein m, R, Ry and X are described above.
The compounds of formula (II) wherein X is —CO;H
are 3(Z)-hexadecenoic acid derivatives of formula (ITI)

1|1] (I11)
SI(CHz)mCHCORg
Ciz2Hzs CH--CO;H
AN /
C=C
/ \
H H

wherein m, R and R; are described above. The 3(Z)-
hexadecenoic acid derivatives of formula (III) are ex-
emplified by 2-[(2-carboxyethyl)thio]-3(Z)-hex-
adecenoic acid, wherein m is 1, R; is hydrogen and R>
is hydroxyl.

The compounds of formula (II) wherein X is —CH-

2OH are 3(Z)-hexadecen-1-ol derivatives of the formula
(IV)

1;11 (IV)
SI(Cﬂg)mCHCORg_-
Ci2Hns CH--CH-,OH
(=
/ N
H H

wherein m, Ry and R; are described above. The 3(Z)-
hexadecen-1-ol derivatives of formula (IV) are exempli-

~fied by 2-[(2-carboxyethyl)thio]-3(Z)-hexadecen-1i-ol,

60 Wherein m is 1, Ry is hydrogen and R; is hydroxyl.

The compounds of the formula (IT) wherein X is

—CHCH,0OH

I
OH

are 4(Z)-heptadecen-I,Z-d.i'ol derivatives of the formula
(V) o '
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Illt (V)
SI(CHz)mCHCORz
Cy2H>s CHCHCH,OH
N\ /|
Cc=C OH
e \
H H

wherein m, R and R are described above. The 4Z)-
heptadecen-1,2-diol derivatives of formula (V) are ex-
emplified by 3-[(2-carboxyethyl)thio}-4(Z)-heptadecen-
1.2-diol, wherein m is 1, R} is hydrogen and R; _is hy-
droxyl.

The compounds of formula (I) are prepared via the
following synthetic pathways starting with 4-hydrox-
- ybut-2(E)-ene-1-al tetrahydropyranyl ether (1), wherein
THP is a tetrahydropyranyl radical, as follows:

Pathway A
OHC H
AN /
C= + CH3(CH;),CH=P¢3 ——>
/ N\
H CH,;OTHP
(D (2)
H CH,OTHP
CH3(CH>») \c c/ —_—
3 2)P -
\, / \
C=C H
/ \
H. H
(3)
H CH,OH
CH3(CH>) \c c/ —>
3 2)P -
N / AN
C=C H
/ \
H H
(4)
| Ry
O :
/ \ HS(CHj3),,CHCOR '
CH;3(CH2)p CH—CHCH,;0H ———roemee—e—y
N\ /
C=C
/ AN
H H
(3)
N
SI(CHg)mCHCORz’
CH3(CHa)p CHCHCH;0H
N /|
C=C OH
/ N
H H
(6)
Pathway B

5 CHj3(CHy)p
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-continued
llll
'S(CH»),,CHCOR;

|
CHCHCH;0H

/o
OH
N

H

—>

\
C=C

7/
H

(0)

| lill'

I
CHCHO

—

CH3i(CH2)p

7
N
SI(CHz)mCHCORg’
~ CHj3(CHa)p CHCH,OH
- /
C=C

VAN
H H

(8)
__Pathway C

0"
S(CH3),,CHCOR>'

I
CHCHO

—>

CH3(CH2)p

N
S(CH>»),,, CHCOR>'

I

CH3(CH2)p CHCO,H

%)

Compound (1), which is a known compound, 1s re-
acted with the appropriate alkyltriphenyl phosphonium
ylid under Wittig conditions to yield compound (3).
Compound (3) is hydroxyzed to cleave the THP ether
and gives compound (4) which is epoxidized to afford
compound (5). Compound (5) is reacted with the appro-
priate mercaptan, wherein R;’ and Ry’ are R and R
respectively as described above or a protecting radical
which is easily converted into the desired substitutent,
such as an alkyl ester or triftuoromethylacetamide, to
give compound (6). Compound (6) may either (a) be
easily converted into compounds of the formula (V) or
analogs thereof; or (b) oxidatively cleaved to compound
(7). Compound (7) may etther (a) be reduced to com-
pound (8) which is easily converted to compounds of
the formula (IV) or analogs thereof or (b) oxidized to
compound (9) which is easily converted into com-
pounds of the formula (III) or analogs thereof.

The leukotriene antagonist activity of the compounds
of this invention is measured by the ability of the com-
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pound to inhibit leukotriene induced contraction of
guinea pig tracheal tissues in vitro. The following meth-
odology was employed: |

In vitro: Guinea pig (adult male albino Hartley strain)
tracheal spiral strips of approximate dimensions 2 to 3
mm cross-sectional width and 3.5 cm length were
bathed in modified Krebs buffer in jacketed 10 ml tissue
bath and continously aerated with 95% Q3/5% CO>.
The tissues were connected via silk suture to force dis-
placement transducers for recording isometric tension.
The tissues were equilibrated for 1 hr., pretreated for 15
minutes with meclofenamic acid (1 uM) to remove
intrinsic prostaglandin responses, and then pretreated
for an additional 30 minutes with either the test com-
pound or vehicle control. A cumulative concentration-
response curve for L 'TD4 on triplicate tissues was gen-
erated by successive increases in the bath concentration
of the LTDg. In order to minimize intertissue variabil-
ity, the contractions elicited by LTD4 were standard-
ized as a percentage of the maximum response obtained
to a reference agonist, carbachol (10 uM).

Calculations: The averages of the triplicate LTDj4
concentration-response curves both in the presence and
absence of the test compound were plotted on log graph
paper. The concentration of L TD4 needed to elicit 30%
of the contraction elicited by carbachol was measured
and defined as the EC3ig. The pA; value for the test
compound was determined by the following equations:

EC30 (presence of test compound)

" EC30 (presence of vehicle control) = dose ratio = X

K p=concentration of test compound/(X—1) 2.

pAx=—log Kp 3.

The compounds of this invention possess biosignifi-
cant antagomnist activity against leukotrienes, primarily
leukotriene D4. Representative of the antagonist activ-
ity of the compounds of this invention, tabulated below
are a number of claimed compounds and the pA; values
calculated from the above test protocol.

Compound pA2
2[(2-carboxyethyDthio]-3(Z)- 6.0
hexadecenoic acid -
2[(2-carboxyethy)thic]-4(Z) 5.3
hexadecen-1-ol

3[(2-carboxyethyl)thio]-4(Z) 5.2

heptadecen-1,2-diol

The specificity of the antagonist activity of a number
of the compounds of this invention is demonstrated by
relatively low levels of antagonism toward agonists
such as potassium chloride, carbachol, histamine and
PGF>,.

Pharmaceutical compositions of the present invention
comprise a pharmaceutical carrier or diluent and an
amount of a compound of the formula (I) or a pharma-
ceutically acceptable salt, such as an alkali metal salt
thereof sufficient to produce the inhibition of the effects
of leukotrienes, such as symptoms of asthma and other
allergic diseases.

When the pharmaceutical composition is employed in
the form of a solution or suspension, examples of appro-
priate pharmaceutical carriers or diluents include: for
aqueous systems, water; for non-aqueous systems, etha-

I0

15

20

235

30

35

40

45

50

35

65

6

nol, glycerin, propylene glycol, corn oil, cottonseed oil,
peanut oil, sesame oil, liquid parafins and mixtures
thereof with water; for solid systems, lactose, kaolin and
mannitol; and for aerosol systems, dichlorodifluoro-
methane, chlorotrifluoroethane and compressed carbon
dioxide. Also, in addition to the pharmaceutical carrier
or diluent, the instant compositions may include other
ingredients such as stabilizers, antioxidants, preserva-
tives, lubricants, suspending agents, viscosity modifiers

- and the like, provided that the additional ingredients do

not have a detrimental effect on the therapeutic action
of the instant compositions.

The nature of the composition and the pharmaceuti-
cal carrier or diluent will, of course, depend upon the
intended route of administration, i.e. parenterally or by
inhalation.

- In general, particularly for the prophylactic treat-

ment of asthma, the compositions will be in a form
suitable for administration by inhalation. Thus the com-
positions will comprise a suspension or solution of the
active ingredient in water for administration by means
of a conventional nebulizer. Alternatively the composi-
tions will comprise a suspension or solution of the active
ingredient in a conventional liquified propellant or com-
pressed gas to be administered from a pressurized aero-
sol container. The compositions may also comprise the
solid active ingredient diluted with a solid diluent for
administration from a powder inhalation device. In the
above compositions, the amount of carrier or diluent
will vary but preferably will be the major proportion of
a suspension or solution of the active ingredient. When
the diluent is a solid it may be present in less, equal or
greater amounts than the solid active ingredient.

For parenteral administration the pharmaceutical
composition will be in the form of a sterile injectable
liquid such as an ampul or an aqueous or nonaqueous
liquid suspension.

Usually a compound of formula I is administered to
an animal subject in a composition comprising a non-
toxic amount sufficient to produce an inhibition of the
symptoms of an allergic response. When employed in
this manner, the dosage of the composition is selected
from the range of from 350 mg. to 700 mg. of active
ingredient for each administration. For convenience,
equal doses will be administered 1 to 4 times daily with
the daily dosage regimen being selected from about 350
mg. to about 2800 mg,. |

The pharmaceutical preparations thus described are
made following the conventional techniques of the
pharmaceutical chemist as appropriate to the desired
end product.

Included within the scope of this disclosure is the
method of inhibiting the symptoms of an allergic re-
sponse resulting from a mediator release which com-
prises administering to an animal subject a therapeuti-
cally effective amount for producing said inhibition of a
compound of formula I, perferably in the form of a
pharmaceutical composition. The administration may
be carried out in dosage units at suitable intevals or in
single doses as needed. Usually this method will be
practiced when relief of allergic symptoms is specifi-
cally required, however, the method is also usefully
carried out as continuous or prophylactic treatment. It
is within the skill of the art to determine by routine
experimentation the effective dosage to be administered

from the dose range set forth above, taking into consid-

op
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erﬁtion such factors as the degree of severity of the
allergic condition being treated, and so forth.
The following examples illustrate the preparation of

the compounds of this invention and their incorporation

into pharmaceutical compositions and as such are not to
be considered as limiting the invention set forth in the

claims appended hereto.

EXAMPLE 1

Preparation of 3-[(2-carboxyethyl)thio]-4(Z)-hepta-
decen-1,2-diol [Formula (V) wherein m is 1, R is hy-
drogen and Rj is hydroxyl].

- (a) ngt-a_dec-Z(E),«‘-l(Z)-dienyl tetrahydropyranyl ether -

la(l)
Heptadec-2(E),4(E)-dienyl tetrahydropyranyl ether
- 1(a}(2)

Tridecyltriphenyl phosphonium bromide (189 g, 0.3
‘'mole) was dissolved in 900 ml of tetrahydrofuran and

5

10

15

20

cooled to 0° in an ice-salt bath while stirring under

argon. A 2.2N solution of n-butyllithium in hexane (250
ml, 0.36 mole) was added dropwise over a period of 30
minutes. The mixture was stirred for an additional 20
minutes and then cooled to —70° in a dry ice-acetone
bath. The 4-hydroxybut-2(E)-ene-1-al tetrahydropyra-
nyl ether (51 g, 0.3 mole in 225 ml of tetrahydrofuran
~was added dropwise over a period of 35 minutes and the
mixture stirred for an additional hour at —70°. The
‘mixture was then poured into 6.25 liters of ether and
~ stirred for 20 minutes. The resuiting mixture was fil-

“tered -through glass fiber filter paper. The filtrate was
evaporated and the residue triturated with hexane, fil-
tered and evaporated to give a ~3:1 mixture of 1(a)(1):-

. 1(3)(2).
(b) Heptadec-2(E),4(Z)-dien-1-0l 1(b)(1)
Heptadec-2(E),4(E)-dien-1-o0l 1(b)(2)

The mixture of compounds 1(a)(1) and 1(a)(2) (80 g,
0.24 mole) was dissolved in 3 liters of methanol and the
pyridinine p-toluenesulfonic acid (3 g, 0.012 mole) was
added to the mixture stirring under argon at room tem-
perature. The progress at the reaction was monitored
by tlc. When the reaction was complete the solvent was
evaporated and the residue flash chromatographed on
500 grams of silica gel eluted with 10% ethyl acetate in
hexane to give a ~ 3:1 mixture of 1(b)(1):1(b)(2). Sepa-
ration of 1(b)(1) from 1(b)(2) was accomplished by care-
ful chromatography on silica gel. Compound 1(b)(1) mp
34°-37°. Compound 1(b)(2) mp 51°-55°.

trans-2,3-epoxy-heptadec-4-Z-ene-1-ol 1(c)

Compound 1(b)(1) (2.52 g, 10 mmol) was dissolved in
100 ml of methylene chloride stirring at room tempera-
ture under argon. A 0.5N solution of sodium bicarbon-
ate (30 ml) was added. The 85% m-chloroperbenzoic
acid (2.03 g, 10 mmol) was added slowly in small por-
tions. The mixture was stirred for 1.5 hours after the
addition was complete. The phases were separated and
the aqueous phase washed with methylene chloride.
The combined organic phases were dried over anhy-
drous sodium sulfate filtered and evaporated. The resi-
due was flash chromatographed on 100 grams of silica
gel eluted with 10-20% ethyl acetate-hexane to give
compound 1(c).
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(d) °r
3-[(2-Carbomethoxyethyl)thio}-4(Z)-heptadecen-1,2-
- diol 1(d)

Compound 1(c) (7.2 g, 26.9 mmol) was dissolved in
40.2 ml of methanol containing 2% triethylamine. This
solution was stirred at room temperature under argon

and a solution of methyl-3-mercaptopropionate (4.92
ml, 44.4 mmol) and triethylamine (11.16 ml, 80.2 mmol)
in 40.2 ml of methanol was added dropwise over a per-
iod of 15 minutes. The mixture was stirred for 5 hours at

room temperature and then placed in the refrigerator
overnight. The solvents were evaporated and the resi-

due flash chromatographed on 500 grams of silica gel =~ _

eluted with 10-15%, ethyl acetate in hexane to give
compound 1(d), mp. 33°-36°.

(e) 3-[(2-Carboxyethyl)thio]-4(Z)-heptadecen-1,2-diol
1(e)

Compound 1(d) (500 mg, 1.29 mmol) was dissolved in
2 ml of methanol and stirred under argon. A 1N solution
of sodium hydroxide (0.65 ml, 0.65 mmol) was added
dropwise and the mixture stirred for 0.5 hours at room
temperature. An addition of 0.65 ml of a 1IN NaOH
solution was added and the mixture stirred for 1 hour.
TLC indicated that some starting material still remained
so an additional 0.2 ml of a 1IN NaOH solution was
added and the mixture stirred for an additional 1.5
hours. The methanol was stripped off and the residue
acidified with dilute hydrochloric acid. The mixture
was extracted with diethyl ether and the organic phase
dried with anhydrous magnesium sulfate, filtered, and
evaporated to give crude product. This was recrystal-
lized from diethyl ether-hexane to gtve the desired com-

pound, mp 76°-77°.
Theory Found
C 64.13 64.39
H 10.23 10.22
S 8.56 8.78

The following compounds are prepared by the gen-
eral method of Example 1 by employing the appropriate
thiol containing compound for methyl-3-mercaptoprop-
rionate:
3-[(carboxymethyl)thio]-4(Z)-heptadecen-1,2-diol;
3-[(3-carboxypropyDthio]-4(Z)-heptadecen-1,2-d1ol;
3-[(3-carboxymethylamino-3-oxopropyl)thio}-4(Z)-hep-

tadecen-1,2-diol;
3-[(2-amino-3-carboxymethylamino-3-oxopropyl)thio]-

4(Z)-heptadecen-1,2-diol;
3-[[(aminocarbonyl)ethyl]thio}-4(Z)-heptadecen-1,2-
diol; and
3-[(2-amino-2-carboxyethyl)thio]-4(Z)-heptadecen-1,2-
diol.

EXAMPLE 2

Preparation of 2-[(2-carboxyethyl)thio]-3(Z)-hexa-
decen-1-ol [Formula (IV) wherein m is 1, R is hydro-
gen and R is hydroxyl].

(a) 2-[(2-Carbomethoxyethyl)thio]-3(Z)-hexadecen-1-al
2(a)

Compound 1(d) (2 g, 5.15 mmol) was dissolved in 10
ml of diethyl ether and stirred in a room temperature
water bath. A saturated solution (100 ml) of periodic
acid in diethyl ether was added in a single portion. The



4,552,893

9

resulting mixture was stirred for two minutes and then
immediately flash chromatographed on 150 g of silica
gel with 10% ethylacetate in hexane to give compound

2(a).
(b) 2-[(2-Carbomethoxyethyl)thio}-3(Z)-hexadecen-1-ol

Compound from Example 2(a) (192 mg, 0.5 mmol)
was dissolved in 1 ml of methanol and stirred at 0°
under argon. Sodium borohydride (38 mg, 1 mmol) was
added and the mixture stirred at 0° for 5 minutes. The 10
mixture was acidified with dilute hydrochloric acid and
evaporated. The residue was taken up in diethyl ether
and washed with dilute hydrochloric acid, aqueous
sodium bicarbonate, dried over anhydrous sodium sul-
fate, filtered and evaporated to give crude product 15
which was flash chromatographed on 20 grams of silica
gel eluted with 15% ethylacetate in hexane to give the
above-noted compound.

(c) 2-[(2-Carboxyethylthiol-3(Z)-hexadecen-1-ol

Compound from Example 2(b) (180 mg, 0.5 mmol)
was dissolved in 1 ml of methanol and a 1IN solution of
sodium hydroxide (1 ml, 1 mmol) was added. The mix-
ture was stirred at room temperature under argon for 3

20

‘hours and then placed in the freezer over the weekend 5

after which time it was stirred for an additional 2 hours
at room temperature until tic indicated only a trace of
starting material remained. The methanol was stripped

- off and the residue acidified with dilute hydrochloric

acid and extracted with chloroform. The organic phase 3
dried over anhydrous magnesium sulfate filtered and
evaporated to give crude product. This was recrystal-
lized from hexane at —78° C. to give the desired com-
pound, mp 39°-40°,

33

Theofy Found
C 66.23 66.47
H 10.53 10.77
S 9.15

9.30
* 40

The following compounds are prepared by the gen-
eral method of Example 2 by employing the appropriate
thiol containing compound for methyl-3-mercaptoprop-
rionate:
2-[(carboxymethyl)thio}-3(Z)-hexadecen-1-ol;
2-[(3-carboxypropyl)thio]-3(Z)-hexadecen-1-0l:
2-[(3-carboxymethylamino-3-oxopropyl)thio]-3(Z)-hex-

adecen-1-ol;
2-[(2-amino- 3-carboxymethylammo-3-0xopr0py1)thlo] 50

3(Z)-hexadecen-1-0l;
2- [[(ammocarbonyl)ethyl]thio]-3(Z)-hexadecen-1-01;

and |

2-[(2-amino-2-carboxyethyl)thio]-3(Z)-hexadecen-1-ol.

EXAMPLE 3 53

Preparation of 2-[(2-carboxyethyl)thio]-3(Z)-hex-
adecenoic acid [Formula (III) wherein m is 1, Ry is
hydrogen and R; is hydroxyl].

(a) 2-[(2-Carbomethoxyethyl)thio]-3(Z)-hexadecenoic 60
acid 3(a)(D)

Methyl-2-[(2-carbomethoxyethyl)thio]-3(Z)-hex-
adecenoate 3(a)(2)

Compound from Example 2(a) (0.8 g, 2.25 mmol) was 65
dissolved in 5.5 ml of acetone. The solution was cooled
to —40° C. and stirred under argon Jones reagent (0.3
ml, 0.6 mmol) was added and the mixture stirred be-

45

10

tween —30° and —40° C. for 30 minutes. Additional
Jones reagent (0.3 ml, 0.6 mmol) was added and the
mixture stirred for 1 hour. The remaining Jones reagent
(0.145 ml, 0.29 mmol) was added. Thirty minutes later
the reaction which had been maintained in a tempera-
ture range of —30° to —40° C. throughout the reaction
was quenched by the addition of 1 ml of isopropanol.
The solvents were stripped off and the residue parti-
tioned between diethyl ether and H>O. The aqueous
phase was extracted with diethyl ether. The combined
organic phases were dried over anhydrous MgSQy fil-
tered and evaporated to give the crude product 3(a)(1).
In order to facilitate purification, compound 3(a)(1) was
treated with excess diazomethane in diethyl ether at 0°
and allowed to warm to room temperature. The sol-
vents were evaporated and the residue flash chromato-
graphed on 200 grams of silica gel eluted with 5%
EtOAc-hexane to give the desired product 3(a)(2).

(b) 2-[(2-Carboxyethyl)thio}-3(Z)-hexadecenoic acid

Compound 3(a)(2) (0.16 g, 0.41 mmol) was dissolved
in 3.2 ml of methanol and stirred under argon at 0° C. A
IN solution of sodium hydroxide (1.6 ml, 1.6 mmol) was
added and the ice bath removed. The mixture was
stirred at room temperature for 23 hours. The methanol
was evaporated and the residue cooled in an ice bath
and acidified with dilute HCI. The aqueous phase was
extracted twice with diethyl ether. The combined ether
extracts were dried over anhydrous sodium sulfate,
filtered and evaporated to give crude product. This was
recrystallized from diethyl ether-hexane to give the
desired compound, mp 52°-54° C. Anal. Calced. C:
63.65; H: 9.56; S: 8.94; Found C: 63.59; H: 9.45; S: 9.24.

The following compounds are prepared by the gen-
eral method of Example 3 by employing the appropriate.
thiol containing compound for methyl-3-mercaptoprop-
rionate:
2-[(carboxymethyl)thio]-3(Z)-hexadecenoic acid;
2-[(3-carboxypropyl)thiol-3(Z)-hexadecenoic adid;
2-[(3-carboxymethylamino-3-oxopropyl)thio]-3(Z)-hex-

adecenoic acid;
2-[(2-amino-3-carboxymethylamino-3-oxopropyl)thiol-

3(Z)-hexadecenoic acid;
2-{[(aminocarbonyl)ethyl]thio]-3(Z)-hexadecenoic acid;
and
2-[(2-amino-2-carboxyethyl)thio]-3(Z)-hexadecenoic
acid.

EXAMPLE 4

As a specific embodiment of a composition of this
invention, an active ingredient, such as the compound
of Example l(e), is dissolved in sterile water at a con-
centration of 0.5 percent and aerosolized from a nebu-
lizer operating at an air flow adjusted to deliver the
desired aerosolized weight of drug.

What is claimed is:

1. A compound represented by the structural formula

(I)

R, ' (D)

?(CHg)mCHCDRz
CH3(CH2), /CH—X
C=C
-/ N\
H H
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wherein mis 0, 1 or 2; pis 9, 10, 11, 12 or 13; Rj is
hydrogen, amino or

I
—=NHCCH3;

R> is hydroxyl, amino, —NHCH>CO;H,

~-NCH,CO2H, —NHCHCO;H, ~NHCHCO;H

| | |
CHs; CHj CH(CH3)»

or —NHCH;CONH3; and X is —COH, —CH>OH or

—CHCH;0H

|
OH

with the proviso that when m is 0, R is hydrogen, or a

pharmaceutically acceptable salt thereof.
2. A compound accordmg to claim 1 wherem X is

—CO2H.

3. A compound according to claim 2 wherein p 1s 11.

4. A compound according to claim 3 wherein m 1s 1,
R;is hydrogen and R is hydroxyl, designated 2-[(2-car-
boxyethyDthio]-3(Z)-hexadecenoic acid.

5. A compound according to claim 1 wherein X 1s
—CH,OH.
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6. A compound according to claim § wherein p 1s 11.

7. A compound according to claim 6 wherein m 1s 1,
R;is hydrogen and R;is hydroxyl, designated 2-[(2-car-
boxyethyl)thio}-3(Z)-hexadecen-1-ol.

8. A compound according to claim 1 wherein X 1s

- CHCH;0H.

I
OH

9. A compound according to claim 8 wherem p 1s 11.

10. A compound according to claim 9 wherein m is 1,
R;is hydrogen and R; is hydroxyl, designated 3-[(2-car-
boxyethyl)thio}-4(Z)-heptadecen-1,2-diol.

11. A pharmaceutical composition for inhibiting the
effects of leukotriene in subjects in need of such inhibi-
tion comprising a pharmaceutical carrier or diluent and
a nontoxic amount sufficient to produce said inhibition
of a compound of claim 1.

12. A pharmaceutical composrtlon according to claim
11 in a form suitable for administration by inhalation.

13. A pharmaceutical composition according to clann
12 in the form of an aerosol formulatton.

14. A pharmaceutical composition according to claim
11 in a form suitable for administration by parenteral
administration.

15. A pharmaceutical composition according to claim

14 in the form of a sterile solution.
x : * x E
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